Dear Sir,
In a recent publication, Uusitupa and coworkers [1] reported on findings of the left ventricular diastolic (and systolic) functions in middle-aged diabetic patients free of cardiovascular disease. A decreased peak diastolic filling rate was found in women but not in men with Type I (insulin-dependent) diabetes mellitus compared to control subjects while isovolumic relaxation time and the height of the A wave/the total amplitude of apex cardiogram (A/H) ratio were normal in these patients. Diastolic abnormalities could be also documented in patients with Type 2 (non-insulin-dependent) diabetes mellitus. In contrast to this study and some other [2] [3] [4] evaluating only resting left ventricular diastolic (and systolic) functions in diabetic patients, we carried out a non-invasive cardiac investigation for assessing the exercise-induced diastolic abnormalities in patients with Type 1 diabetes.
Twenty-seven patients (14women and 13men) with Type1 diabetes were selected for the investigations. Their age ranged between 18 and 43 years (mean: 34.2 years) with a duration of diabetes from 1 to 25 years (mean: 9.8 years). None of them had any clinical, electrocardiographic or X-ray evidence of heart disease, and arterial blood~pressure was also within the normal range. All patients were on conventional insulin therapy without laboratory signs of ketoacidosis. Patients with ethanol abuse and those receiving drugs which might affect cardiac performance were excluded. Patients with proliferative retinopathy were not selected for dynamic exercise, however, background retinopathy was observed in 16 patients. Only borderline cases of cardiac autonomic neuropathy were detected in 7 patients. Fifty age-and sex-matched healthy individuals served as control subjects.
ECG, phonocardiogram, apexcardiogram and carotid pulse were registered at rest and after symptom-limited, graded dynamic exercise on a bicycle ergometer. Apexcardiograms were numerically digitized for measurement of amplitude-parameters and time intervals [5] . The diastolic time intervals (early apexcardiographic relaxation time, isovolumic relaxation period, total apexcardiographic relaxation time) were corrected to the heart rate according to the Bazettformula while amplitude-parameters of contraction and relaxation were normalized [6] . The ratio of pre-ejection period to left ventricular ejection time (PEP/LVET) and A/H ratio were directly measured.
Comparing the diabetic and control groups, the mean values of time intervals and amplitude-parameters did not differ considerably at rest (data not shown). After dynamic exercise, the early apexcardiographic relaxation time was higher while normalized amplitude of relaxation was lower in the diabetic group than in the control subjects (Table 1) . These alterations refer to abnormalities involved in the early relaxation of the left ventricle of patients with Type I diabetes. No correlation could be found between the diastolic abnormalities and the metabolic state assessed by blood glucose, glycated haemoglobin and serum fructosamine values.
We concluded that testing of left ventricular performance by digitized apexcardiography after dynamic exercise in patients with Type 1 diabetes might be used for detecting diastolic abnormalities even when no alterations could be identified at rest. Our results are in agreement with a recent publication [7] where an abnormal peak rate of dimension increase was found during exercise (and at rest) on digitized M-mode echocardiography in young, long-term Type 1 diabetic men. Furthermore, our results are in agreement with the view [2, 3] that signs of diastolic abnormalities could appear earlier than those of systolic in patients with Type I diabetes. could not be used for the close evaluation of left ventricular diastolic function either at rest, or during and after exercise [2] . As to the method used by Dr. Jermendy, it is cheap, noninvasive and easy to perform but, on the other hand, it should be remembered that it is an indirect method and, thus, has its limitations in evaluating left ventricular diastolic function. In all, there is now a great deal of evidence that both Type I and Type 2 diabetic patients may have abnormalities in diastolic and systolic function. The degree and frequency of these abnormalities are dependent on the selection of patients and the methods used for evaluation of left ventricu]lar function. Further studies should be concentrated to resolve the background of these abnormalities as well as their clinical significance in the long-term. In this context, we would like to emphasize that diabetic autonomic neuropathy may contribute to diastolic function abnormalities [1, 3] , and therefore the impact of autonomic neuropathy should be taken into account in analyses. Unfortunately, the methods used for detection of autonomic nervous dysfunction are too crude to diagnose early abnormalities. There is also suggestive evidence from clinical studies that metabolic factors may contribute to an impaired left ventricular function in diabetic patients, and thus, some of the abnormalities in left ventricular function in diabetes may be reversible [4, 5] .
Yours sincerely, M. Uusitupa and J. Mustonen
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Left ventricular function in diabetes mellitus
In reply, to the letter from Dr. Jermendy dealing with our results on left ventricular diastolic abnormalities in patients with Type 1 (insulin-dependent) and Type 2 (non-insulin-dependent) diabetes [1] , we do agree that evaluating left ventricular function during or after exercise may provoke some diastolic and systolic abnormalities in diabetic patients in whom left ventricular function at rest may be quite normal. We also agree with the opinion of Jermendy that diastolic function abnormalities may appear earlier than systolic dysfunction in the clinical course of diabetic heart muscle disease.
We performed an exercise radionuclide angiocardiographic study on our diabetic patients who had no evidence of ischaemic heart disease [2] . With the exception of 4 diabetic men, all other diabetic patients had normal systolic function at rest but an impairment of left ventricular systolic function during exercise was not an uncommon finding in different diabetic groups: the frequency ranging from 42 to 71%. Left ventricular ejection fraction after peak exercise was similar or even higher in diabetic patients than in control subjects. These findings emphasize also that exercise may provoke left ventricular function abnormalities and, on the other hand, diastolic abnormalities in left ventricular function may occur earlier and even at rest while no apparent abnormalities can be noted in systolic function. Unfortunately, the radionuclide angiocardiographic method in our study
